Abstract. 136 stars which were known to be the members of open cluster NGC 752 were observed at R band with ROTSEIIId telescope located at the Turkish National Observatory (TUG) site. The data had been evaluated together with BV and 2MASS photometric data. A new practical method for separating dwarf and giant was described and applied. Evaluating the colour magnitude-diagrams with Padova isochrones revealed metallicity similar to the Sun and an age of 1.41 Gyr for the open cluster NGC 752.
Introduction
One of the problems of the Galactic astronomy is the estimation of Galactic model parameters of giant stars in our Galaxy. In many studies, the Galactic model parameters are estimated without any discrimination between dwarfs and giants, whereas some researchers estimated model parameters only for certain star categories (e.g. Pritchet 1983 , Bahcall & Soneira 1984 , Buser & Kaeser 1985 and Mendez & Altena 1996 . A very recent work is an example for this where the Galactic model parameters were estimated using only giants (Cabrera-Lavers, Garzon & Hammersley 2005) . The separation of field dwarfs and field giants plays an important role for such kinds of works. The most efficient classical methods of identifying dwarf and giant stars utilize spectroscopy. By inspecting spectral line profiles, one has to estimate surface gravity to discriminate between higher and lower pressure stellar atmospheres to be sure for the identification. This is, however time consuming and tiring. A rather easier procedure is to separate dwarfs and evolved stars (subgiants or giants) such as to obtain a luminosity function consistent with the local luminosity function of nearby stars due to Gliese & Jahreiss (1991) and Jahreiss & Wielen (1997) . The procedure of this separation is based on the fact that the local luminosity functions obtained for many fields indicates a systematic excess of star counts relative to the luminosity function of nearby stars for the fainter segment, i.e. M (V ) ≥ 5 m .5, and a deficit for brighter segment, M (V ) < 5 m .5. (in RGU system M (G) ≥ 6 m and M (G) < 6 m , respectively). The works of Karaali (1992) ; Ak, Karaali & Buser (1998) Buser (2004) and Karataş et al. (2004) can be given as examples for application of this procedure.
Recently, a new method were suggested by Bilir et al. (2006) for separating the field dwarfs and field giants. This new method is based on the comparison of the Two Micron All Sky Survey (2MASS, hereafter) J, H, K s with the V magnitudes down to the limiting magnitude of V = 16. In this work we extend application of this method to the open cluster NGC 752 observed by a robotic telescope ROTSEIIId (Akerlof et al. 2003) .
This paper is organized as follows. In Section 2 the BV, 2MASS and ROTSE data are presented. In Section 3 the method is applied to ROTSE and 2MASS data, and the separation of dwarf and giant stars is tested. In Section 4 colourmagnitude diagrams (CMDs) of NGC 752 is compared to the Padova isochrones. Finally, the conclusion is given in Section 5. this study were taken from Daniel et al. (1994) and they were given in Table 1 . The V × (B − V ) CMD in Fig. 1 shows that stars with V < 10 and (B − V ) > 0.80 are giants.
Observations
Recently the 2MASS, including the Point-Source Catalogue and Atlas, has produced huge amounts of data to be explored in the coming years (Skrutskie et al. 1997) . The photometric system comprises Johnson's J (1.25 µm) and H (1.65 µm) bands with the addition of K s (2.17 µm), slightly bluer than Johnson's K. The 2MASS sky coverage, homogeneity and depth will certainly make this set of filters a photometric standard reference for the future.
2MASS data of the 136 probable member stars in NGC 752 are obtained by Vizier 1 in CDS and they are given in Table 1. We used the equations of Fiorucci & Munari (2003) for the determination of the total absorptions for the bands V , J, H and K s , i.e. A(V ) = 3.1E(B − V ), A(J) = 0.887E(B − V ), A(H) = 0.565E(B−V ) and A(K s ) = 0.382E(B−V ). Thus the de-reddened magnitudes were obtained as follows: 
14 stars below the lines are the giants in Fig. 1 , whereas 122 stars above the lines are the dwarfs of the same cluster. The distribution of different star categories at different sides of the lines in three figures were presented here to confirm separation of dwarfs and giants.
ROTSE data
The Robotic Optical Transient Experiment (ROTSE-III) consists of four 0.45m worldwide robotic, automated telescopes situated at different locations on Earth. They are designed for fast (∼ 6 sec) responses to Gamma-Ray Burst (GRB) triggers from satellites such as Swift. Each ROTSE telescope has a 1.85 × 1.85 deg 2 field of view, and uses a Marconi 2048 × 2048 back illuminated thinned CCD. These telescopes operate without filters, and have wide passband which peaks around 550 nm (Akerlof et al. 2003) . In this work, we present optical observations of NGC 752 performed by ROTSE-IIId, telescope located at Turkish National Observatory (TUG) site, Bakırlıtepe, Turkey. The observations took place between MJD 53637 (September 2005) and MJD 53649 (October 2005) . A total of about 217 CCD frames were analyzed. After determining the instrumental magnitudes (Bertin & Arnouts, 1996) , they were reduced to ROTSE magnitudes via comparing all the field stars with the USNO A2.0 R-band catalog. All the processes were done in an automated mode.
R-band magnitudes of the 136 stars are given in Table 1 . ROTSE magnitudes are also de-reddened in order to homogenize the data. The total absorption for the R band could be determined by the equation of Fiorucci & Munari (2003) (5), (6), and (7). 
Application of the method to ROTSE-IIId data
We used the following relation between the V 0 magnitude and the ROTSE-IIId magnitude R 0 for 136 stars of the open cluster NGC 752 (Fig. 3 ) in order to apply the method to ROTSEIIId data:
Thus, substituting the value of V 0 in (4) into (1), (2), and (3) we obtain the relations between 2MASS and ROTSE-IIId magnitudes, i.e.
The diagrams J 0 × R 0 , H 0 × R 0 and (K s ) 0 × R 0 for the NGC 752 cluster stars and the line corresponding to the eqs. (5), (6), and (7) are given in Fig. 4 . One can see that dwarfs and giants lie at opposite sides of the line in these figures, especially the relation between (K s ) 0 ×R 0 (Fig. 4c) is the most successful in separating of the two different star categories.
Age estimation for the open cluster NGC 752 via two photometries
We estimated the age of the open cluster NGC 752 by the means of BV and 2MASS data to show the advantage. The absolute magnitudes of the stars were determined by the corresponding apparent magnitudes and the distance module of the cluster. The Padova isochrones were taken from Girardi et al. (2002) and Bonatto, Bica & Girardi (2004) for BV 2 and 2MASS 3 photometry, respectively. The isochrone sets were computed with updated opacities, and equations of state, and a moderate amount of convective overshoot. The basic isochrone set presented in Girardi et al. (2002) covers a very wide range of initial masses (from 0.15 to ∼ 100M ⊙ ), metallicities, and photometric systems, being well suited for studies of clusters of all ages.
The isochrones mentioned above were fitted to the CMDs in Figs. 5-7 for two sets of chemical compositions, i.e. Z=0.019, Y=0.273 (panel a) and Z=0.008, Y=0.250 (panel b). The isochrones in Fig. 5a fits to the main-sequence and turn-off segments of the M V × (B − V ) 0 diagram and reveal an age of t = 1.26 Gyr, whereas in Fig. 5b , the isochrones could be fitted only to the giant branch of the same CMD, resulting a larger age, i.e. t = 1.78 Gyr. The isochrones could not be fitted to all segments of the M J × (J − H) 0 diagram in Fig. 6 either. In Fig. 6a the fit is better to the main-sequence and turn-off segments, however it is only to the giant branch in Fig. 6b . The best fit is accomplished with the isochrone of age t = 1.41 Gyr to the M J ×(J −K s ) 0 in Fig. 7a . In fact, the isochrone fits to all segments, main-sequence, turn-off and giant branch, for a metallicity close to the solar one which is expected (Daniel et al. 1994) . Thus, the comparison of the six diagrams in Figs. 5-7 reveals that the CMD M J × (J − K s ) 0 is the best one which fits for the age estimation. 
Conclusion
In this study, we have reduced the relations between the 2MASS and V magnitudes by which field dwarfs and giants can be separated, to the USNO A2.0 R-band magnitudes. The R 0 magnitudes of 136 stars in open cluster NGC 752 were transferred to the V 0 magnitudes, and the relations between J 0 , H 0 , (K s ) 0 and R 0 were derived by means of the relations between J 0 , H 0 , (K s ) 0 and V 0 given by Bilir et al. (2006) . Dwarf and giant stars identified by the CMD of open cluster NGC 752 lie at different sides of the line representing the relation between the 2MASS and R 0 magnitudes, in
Thus, dwarf-giant separation could be carried out also in the ROTSE-IIId data. Proven to be successful, this practical method can provide 
